A specific pathway inducing autophagic cell death is marked by an IP3R mutation.
Three main advantages make Dictyostelium a very favorable model to study the induction of autophagic cell death in vitro. First, its small, sequenced and haploid genome facilitates genetic approaches. Second, the Dictyostelium genome does not encode the two main molecular families involved in apoptosis (caspases and bcl-2 family), which therefore cannot interfere in this case with autophagic cell death. Third, induction of autophagic cell death follows in this case a two-step process, namely starvation-induced sensitization leading to autophagy but not to death, followed by a DIF-1-induced pathway leading to cell death proper. The latter, DIF-1-induced pathway is defined experimentally, through sequential additions, and most important also genetically, through random mutagenesis leading in particular to the preparation and study of an iplA mutant. The iplA gene encodes the IP3 Receptor, and its mutation leads to the absence of vacuolization and of death when autophagic cell death is triggered. Further study of the DIF-1 pathway should shed additional light on the induction of autophagic cell death (as opposed to that of just autophagy) in Dictyostelium and by extension perhaps in other organisms.